Conventional methods for preparation of megabase plant DNA require a protoplast preparation step (1-5). Preparation of protoplasts is tedious and time-consuming. In contrast isolation of nuclei from leaf tissue is simple. Many researchers have attempted to prepare megabase DNA from nuclei (e.g., 3-6), but no success has been reported. As an alternative approach Guidet and Langridge (6, 7) described a method to prepare megabase DNA by directly embedding ground tissue in agarose plugs. This method, however, is not in general use for large DNA cloning, and cannot be used to prepare DNA in agarose microbeads. Here we describe a simple and rapid method for preparation of megabase DNA by isolating nuclei directly from whole plants or leaf tissue and embedding them in either agarose plugs or microbeads. The microbeads preparation is advantageous for pipetting and enzymatic manipulations (8-10).
. CHEF gel electrophoresis of megabase DNA prepared from Arabidopsis (A) and rice (B). The gels (1 % agarose/0.5 XTBE) were run with a CHEF-DRU apparatus (Biorad) at 200 volts and 14°C with switching times of 70 sec for 15 h and 100 sec for 9 h. Lanes 1, 2 in each panel indicate megabase DNA prepared in agarose plugs and microbeads, respectively. The margin lane is yeast (Saccharomyces cerevisiae) chromosome size standards. Method: Three-week old Arabidopsis whole plants (20 g) or 2-week old rice leaves (25 g) were ground to a fine powder in liquid nitrogen with a mortar and pestle, and the powder was transferred to a beaker. After the liquid nitrogen had evaporated completely, 200 ml of ice-cold nuclei isolation buffer (10 mM Tris-HCl pH 9.5, 10 mM EDTA, 100 mM KC1, 0.5 M sucrose, 4 mM spermidine, 1.0 mM spermine, 0.1 % mercaptoethanol) was added to the powder and mixed. The homogenate was filtered on ice sequentially through one layer each of 250, 90, 50, and 20 /an nylon mesh. One-twentieth volume of isolation buffer supplemented with 10% Triton X-100 was added to the filtrate (this step is optional but promotes chloroplast lysis). The nuclei were pelleted at 4°C (in 50-ml tubes) at 4000 rpm (2000 g) for 10 min and resuspended with isolation buffer to a final volume of 1 -1.2 ml. The nuclei were heated at 42-45°C for 1 -2 min, then mixed gently with an equal volume of 1.4% low-melting agarose (45°C) prepared in 10 mM Tris-HC1 pH 9.5 and 10 mM EDTA. The mixture was poured into a mold to form plugs. For preparing DNA in agarose microbeads, the preheated nuclei were mixed in a 30-ml flask with an equal volume of 1.2% low-melting agarose (45°Q. Based on the agarose-nuclei combined volume, 1.5 volumes of pre-warmed (45°C) mineral oil were added and the flask was swirled vigorously for 10-15 seconds. Immediately another 1.5 volumes of ice cold mineral oil were added to the emulsion and the flask was quickly swirled in an ice water bath for 2 minutes. The microbeads were collected by brief centrifugation. The agarose plugs and microbeads were treated with lysis buffer (1 % sarkosyl, 0.25 M EDTA pH 8.0 and 0.2 mg/ml proteinase K) at 50°C for one day with one change of lysis buffer.
* To whom correspondence should be addressed We have used Arabidopsis and rice DNAs prepared by this method to construct PI libraries. The DNA was partially digested with Sau3M (for Arabidopsis) or Mbol (for rice), separated on low-melting agarose gels, and fragments of 75-100 kb were recovered (data not shown). The DNA was released from the gel by digestion with agarase. Using DNA prepared by this way, we have constructed Arabidopsis and rice PI libraries (unpublished work).
The method described here provides a simple and quick approach to megabase DNA preparation from plants facilitating long-range physical mapping and large DNA cloning in plant genome research programs.
